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closed, to propound the question of the nature of space; the attention of Gauss, Lobachevski, and Bolyai having before been drawn to the empirically hypothetical character of certain of the fundamental assumptions of geometry. In characterizing space as a special case of a multiply-extended "magnitude," Riemann had doubtless in mind some geometric construct, which may in the same manner be imagined to fill all space,—for example, the system of Cartesian co-ordinates. Riemann further asserts that "the propositions of geometry cannot be deduced from general conceptions of magnitude, but that the peculiar properties by which space is distinguished from other conceivable triply-extended magnitudes can ~be derived from experience only.... These facts, like all facts, are in no wise necessary, but possess empirical certitude only,—they are hypotheses." Like the fundamental assumptions of every natural science, so also, on Riemann's theory, the fundamental assumptions of geometry, to which experience has led us, are merely idealizations of experience.
In this physical conception of geometry, Riemann takes his stand on the same ground as his master Gauss, who once expressed the conviction that it was impossible to establish the foundations of geometry entirely a priori* and who further asserted that "we must in humility confess that if number is exclusively a product of the mind, space
1 Brief von Gauss an Bessel, 27.   Januar 1829.